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A ultrasonic technique for measuring gas temperature

Y. Choi, C.H.Yoon", H.S.Jeon"
Kyunghee Univ., Kyunghee Univ.", Kyunghee Univ.”

ABSTRACT

Measuring temperature with ultrasonic wave apparatus is desirable in the
case of both below 3000C and ideal gas because of the fact that the
temperature of gas is the function of only sound velocity. In this study, being
used a heatable wind channel and a blower, the variation of temperature is
observed in accordance with diverse flow rate(air velocity). The frequency
modulation method is used to measure the temperature which is varying in
hot air flow till 100°C. The length changed in the position of ultrasonic
sensors is considered. Also, the effects of air velocity at the same
temperature and various facing angles of ultrasonic sensors are considered.
As a result of this study, it has been found that the temperature in gas flow
is correctly measured regardless of both the distance of ultrasonic sensors
and the variation of air velocity, and that there is just a little influence of
facing angles.
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1. Low-frequency oscillator 2. Carrier wave oscillator
3. Amplifier 4. Sound source
5. Measured gas 6. Sound receiver
7. Detector 8. Phase difference observer

Fig. 1 Block diagram of measurement
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Fig. 2 Lissajous’ figure
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1. Blower 2. Inverter 3. Heater
4. Slidux 5. Surge tank 6. Magnified duct
7. Acryl duct 8. Honey comb 9. Screen
10. Reduced duct 11. Acryl duct 12. Manometer
13. Function generator 14. Signal generator 15. Ultrasonic transmitter
16. Ultrasonic receiver 17. Modulation meter 18. Digital oscilloscope

Fig. 3 Schematic diagram
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